Inactivation of cysteine and serine proteases by singlet oxygen.
The reaction of singlet oxygen with individual proteins is less well understood than that with other biological molecules. The inhibition of caspase 3 by singlet oxygen appears to involve the modification of a catalytic cysteine residue, since the reactivity of the sulfhydryl with alkylating agents decreased after singlet oxygen treatment. In addition to three cysteine proteases, two serine proteases were also found to be inhibited by singlet oxygen with a similar dose dependency, while an aspartate protease and a metalloprotease were not affected. The carbonyl content of these enzymes was elevated as the result of treatment with singlet oxygen. The catalytic center in serine proteases and cysteine proteases, in which catalytic reactions are based on similar mechanisms involving nucleophilic catalysis assisted by histidine as a general acid/base, can be expected to be modified by singlet oxygen and undergo inactivation.